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Abstract of JP1 1213668 

PROBLEM TO BE SOLVED: To provide a double 
data rate(DDR)-mode semiconductor memory 
device which is provided with a single data rate 
(SDR)-mode input/output function. SOLUTION: A 
first memory core 10 holds a plurality of data. 
Among from the plurality of data, the data which 
is addressed by a row address and by a first 
column address is output to a first data line 19a. 
A second memory core 20 holds a plurality of 
data. Among from the plurality of data, the data 
which is addressed by a row address and by a 
second column address is output to a second 
data line 19b simultaneously with the first * 
memory core 10. By a control signal generation 
part 32, a first clock whose cycle is at the integral 
multiple of an external system clock and a 
second clock whose cycle is at twice the first 
clock are generated. Either the first clock or the 
second clock is output as an internal clock. An 
amplifying and multiplexing circuit 24 is operated 
in synchronization with the internal clock, it 
receives the data to be output from the first and 
second memory cores 10, 20, it amplifies and 
multiplexes the data, and it outputs the 
multiplexed data. Thereby, it is possible to 
support both an SDR mode and a DDR mode. 
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I. * 'J §SIC*J we . 

H WXRlflfll;* 5 AT F J: 9 7 F U- -y 

\<zW,2t-9 V\,z&-}]-rh J %2W) art . 
mum yXfi* ? o -y ? c7)S^fg^WSr*-fl»mi 

b. 

m^mmitmmb. 

*U l&ltiy^TVVXltmMXh*). W,2*7J±TY 

ummmxhz z t mmt i-mm i kie«© 

? o y ? t r imm z t mm t -tmsm i 
izim<7)W\mx*mft* =e y gfi. 

M^hi5^Xf-A^D-y^$:^fC. lulBi'f-^^f-A 
^n.y^^Tj.-f-'fltS.^^^^'ii^afiLT, M 

fjiemi? p -y ^ £#jh lt fiiem2^ o .y ^ £%4-r & 

MB^l? n -y 9 at/fliem2^ n -y ^OfB[fX*^5rS 

tRixttijii-zmiRmzt. 

z-ttsz t mmb t&immizifficom^mft 

m?m\*^)?Tfrh&-hztitzT : -'?z i %' l j FX . -e 
— ? £*tMe lt , -e^tiisUcmir-^^Kfiert 
«^ o -y ? fc n ifnumtt-r&mmwwztzmm 
2&xftj)-r&mxi}iJ)mmm%b. 

mm^xizw\m^xm^thm2xta^mmm^ 

b. 

memir- 9 b mimr- ?b*\iji. memi? 
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m LXwfflj&lT—f b mi&&r-9 £ %mt LT ttl 

■h-rh%mm\mb . 

awcim? Ltiieiif- 9 1 wiaKf - a 

BfrlE^lr-^tfil^T-^Sr^fC, ffGSftMtt 

m^izm txmmif- 9 t wsmzr-fn? *>& 

mWfrhoyr-* «r I9£rtl»^ ov^kH tSiSStSr 
UTIffiemi^n >y i?at>'ffl£^2^ o -y ^c7) a ^Mii* 1 

rts?^ o v9b bxmm-h z t zm®b?&n 
1 izimvmm^m** uia. 

yiyy-thzb m&x-h hzb zmm. s \izwm 

[ IS^JS 1 0 ] M£»JfflIfl-f H^SPli . HulBfJff 

Mfi^l ^D-yi?t^2?a-y^<^o *>Mit* 5 -* 2r rtSB 
^ o -y 7 f: LTS^-f S Z b ZftWlb ?m 1 tcfE 
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(3) 



mffl^ 11-213668 



milt h%\mw.2* * u 3 7**tsmm&m&* * 
? n y ? fc . msmi <?>2®m mut i m 

?ay?*f&l. fflgm9uv9bW29u<r9a5 
M&MAVI&X * 'J 3 7*> £> iH^J § flfcr- 9 £ Wis 
kHtffl8»t1tf-6iBllW»^^KRI«l*iKlll& 

mcasiavJKf'- ? ^ y±^fuiemir- * k i?ia 

S52r - * <0 3 *5$fc?) 7 k u x \z $ 6 r - 9 i MR I 

x. *<rmiiizT-9*nmzm-timb* 

MEHIt- * k mS&2?- 9<F> o t>ik<?>7 K WXlCf* 
[000 13 

0, mZ-MT-frnVoMe Data BaterfcTF, DDRk 

t, v > 3 ) H^mwM * >j $mizm& . 

[0002] 

[t&fcfD&ffi] -HRttC, R»WDRAH(Synchronous DBA 
M : SDRAM) (i N isXT-l>>9V"/9<7)W&\,Z$igLXT- 

9j&j]®ftiMW%tihvmx'h'>x. mttmrnm 
5«)RAMKJt^r dim wtsaMro&fiwe* & . 

kd3#, SDRAMOflfftKKti:. WitfnytTji-**) 

[0003] ±ieco x o %swm&\w/m&i?m 

Ox y 5to£Ttc|6S LXT-9Z\\i!,-hthttti^ 
f&tltz.. Z<?)£ o^ZlyXT^9u-/9<r)±t r )^'V : J 
Rlf±T Di7 Vco-kX (cfcg LXT-9&Aftj)?Z> 



mnzm ixr-9 ixta^-rtm^^mm-r 

-?$(Single Data Bate: 1ST, SDRfc fc^3)*-Kk 

[0004] DDR*- Htt. -f-*fliBa4fcUtfJj«i 
ffctfvXr A? D?<0px >y v-'KJ&gLTSIff 
T\ IIJ^ttig^* ? iSV^( large Bandwidth)^ttS-^r 
•th. 8S-)t. DDRt-Ktt, ®SjSSDRAM^|@S-ri.^ 
ibcoim^fkkfS.'Om. 

[0005] L*»U DDR*— h'cO(5]^DRAMSr^ y^ 

* v rcDffl«^tijp-ti, k v \$ mm 

y $r 4 *- ^/U $ -TC 2 o<0r - ^ Sr K til L 0 
■f|)^y>, SDRt-K|l|^DRAM{Clt / <T2^<7)^<7)(*I 

f(W«»rt»T - ^ 5 VcOM^t* 1 1 o 4 fcft 

SDR^- KtJt^r AJlk&jimtZT-9b ?U-;?k 

vrftx-ft^htLh 9uv7t comcomm^mmmz 

WSSfth tlMZ\tWSMWV—T (PU- : Phase Locked Lo 
op)^S®[i)^^-7(DLL:DelayLocked Loop) Srffiffl-f 

o . zotzMz* y rffl«(i§ 4> ttijp-r 

[0006] 

[ t J: o t -fh mm. 3 *#3Hi . ±e<o|BIH 

jUizmz-x zztiKhnx-h*). *ww>&wfim. 

t 'J ^SS:S«t 6 d k * g Wk . 
[ 0 0 0 7 3 ttz. *#9Jtt, SDR^- HRW)DRt- H 

*t*ik ^^rififc-f i 3 ^*^* 'Jssai^-^aj* 

WWrffiSraft-t* i k * BWk -f ft . 
[0008] 

mm*mmhtz#>mm *wfcmnm$m 

ftU WEa»OT-^^d%o-7HVxat«Bl* 
yJ>7\ i l/X< l z£*)7Vl'y : s>?'Ztl&T-9Zmi 
T-974>t,Zli! t Ji-t&. m2?<*:V37iZ, »Dr 

XRt/m2/} ?J> 7 Y \,Z X *) 7 H y x y flft 

wfc«w>]i]«i*irr * mi ^ n y ^ k . mneflsi 9 a y ^ 
<7)2fe<r)®mmt2>m2?n- / ?&m.i. msx\9 

uy9tm9uv9to$%nixtP~--fi1:M&9uy9 



(4) 



mffl¥l 1-2 13668 



utaja-r*. 

SfcfcWCIMlSii*. 

[00103 irmi'AT&iruvra&amnn 
th. zlx. fiiEmiaix^t'jnr^^ai^six 

PW o y 9 fc H t«WR**r*»ll!IP/ WXCFI 
«S-frT»iaV»2T-^ 5 HI*?**. * 

ix , msm&vf&T—jr ?4 >±.<?>m&5\T-? 
mix. *w^utT-**^cswrt-4. -et 

T . miimf-9 1 m%362T-?0)o *>t£(07 H 
fcffi § r- * ZmtR LX . * (OJMIR ltzr-9 mmz 

awrr*. 

[00 11] 

[0012] mm. *%,w<vfm%mm<mBm$> 

D *.)VTVA teWLCOX * 'J -te/I^f77 H Sr^-tf *^ 
ML* * y a 710 . t'J3 720, KHi&lf ^Sft 

[0013] mx* y 371014, u ■feynr^ 

7M12. P-T3-ri4R^7Ar3-^16^-^ 
tf. mx* l )-t)V+r7'7\/4\2<r)& J eM&. n-r'3 

&n-7Y\/XMfi)yJ±7YVX\ l Z%t-oX7'?-bxZ 

fix. r-fmmzti. tmztifzT-fvwifi-iiiz 
mz x vmmtix. o-^Aaw^ ^lwcea 

3*1*. ZZX\ %\*^) J z)VlT7'TV4\2*T'?*. 
X^htMZi]y2±TYVX*X*ftlXdm&tihi] 

■9-77W12I4. ffiRO*9A7HU^O*tJ:or7 
KU-yS^T'Sil.*. 

[00 14] fflR>t'j372Wi, ^l^t'J^/1-^7 
7M22. D-r3-^24&^7Ar3-r262:ir 
tf. JB2^*U-fe;^t77l'>f22Wfrb^fcRaMc, ° 

/Sit* d-7 H WX&1>'* 7A7 H UXtC J: 0 7?-fe 



x3*it. t"-*jWE»s*u fe&siutr-**^* 

Hi Sit*. KAlHSftjfc?-*!*. t'-y h9-fy!8«tt 
(H928fc:J:0««SitT. >19at 
tt&MU. JB2^*y*/H-77I/-f22*7 
?**■$-* 7ttf>fcfiriE# 5 A 7 H VX*X*ft l/CfflflO 
Sil*^5A7h'^X{i^€S-Wt*. BP*>. 3I2.X 
=E>J-fe/P-r/7W22{4, Sfit<0*5^7HUX<0Afc 
4oT7Kl'<yS'>'*'3iX*. 
[00 1 53 JffltiW£ftftllft24li, WS^ty 37 
lOAtflWM 720rt> fc*J Sill, r- ? I0_ 

e, io.o*»tr . maTMWvvxm. srt.f. srt_ 

S. CLKDQJ\ aK0Q_StCJJ?l:L-CT-^IO_E, I0_0££ 
SftU ^kSiLTtr-^DOSrtB^i-ri). tHiJ^yy 
r26i4, ««a^*ftllI»24*»4.<0^*ftSiiit-f- 

z^-nowt Lxn^xf^xizta^-rL 
[ooi63 uwmmim2it. jmw^x-fa? 

o-y^CLK. D-7HW-XXhn-7fl^/RAS. #9-k 
7Kl^XXhn-7ft^/CAS. IEflWJ9J{i#/VE&tflft 

ty-fe^7i/^f^iies.t>'^kiiis§24(3tt^*. ft 
ttwcii. iai»fi#%4«3ai. srjffluw^FRT. srt_ 

4mmuzmki-i>. *-YWJx9-i«,t. ddr/sdr 

hvitx? -x-h o x , sBtiifft * ?t {ittffl*/^ o ^ 
^^■rsit^t'^*. 

[00171 m2iz. wm.rs&s.imfouammT'v 

mmmrnxfi®*.. mmt/mzr-^xmtsim 
ax/tot. -viH-risrymbZiits. 

[00183 »lI/0BJJWWffiS4Wi. * y 3710 
*»4> tii^ S itt D-^;l^Ati5^ 9 -f yi9aW5SS iut 
T-:?I0_E£g(tAil*. -eLT, miI/C«S»lti(gS40 
14. T-^I0_E5rti*iL > tilSiutT-^FDIO.ESrSiJ 
©n;kXFRTtj£^Lr^o-A;PAai^7'f y4lSril 

tr ai^j-r * . m2i/o!sa«itgf542{4 . * y a 7 

2ltt»feai*Sil-Co-^Aaj*?-f yl9b{cfs3iSil 
fcr-*I0_0frg{tAii*. ^2I/0!S»tgilS 
42*4. T-^I0_0$rtfi|@L, If^Sil^r-^FDlO.OSr 
»J«v WXFRTtC LT - y^AHJ* 9 -f > 43 $r 

[00191 mir-^^*^SS?S44(4. miI/0S»ti 
H»40(c J: 0 SB* S ilTtr- ^FDI0_E $• ^ a - A/PAfcB 
^9^f >-41$rjlLTSJtAii.2). »f-^^ 

;M!R!S44i4. mzvmwm&vzizx oai^sii^f- 

^FDIO.OS: - A*/k*iB2J 9 >-43Srl t TSftAiT- 
*. ®lr-^^'XS!iRS44(4. SlRfi^SELt 

fE^LTT-^FDIO_E s FDIO.OOHil* 1 — ?£SM*RU 
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UWWXSKUlzigg IX . tnmi Uzr-9 Sr^l 
[0020] ^|5]#MDRAM#A-X h itttfrHfirf l> 

\tm<m^r^"v^)v^th, z<ow&. ssi 

mir-^XMIRmtt. r-^FDIO.OSrSJRL 
T, -?-OM^L^T-^^^lA'^7 f -^DB_Ft LTtB 

[00 2 1 3 %27-?;<xMm%si6i*. 3gl&tA'gS2I/0 
i8*ni|l8f§40. 42t J: 9£*iWj£ft.fcr-:?FDI0_E, 
FDl0_0£»tA*i. »8Wi*/SELfc:jKff fCr-^FDIO 
_E. FDIOjOOfif<l*»-o*llJR-r*. •?• L"C, ^2r- 

aa?«49SEUi"n-'V^*#t4. 82r 
-*A*a»l»46tt. T-?FDIO_0£SSiRL-C, **>a 
«?Lfc7 f -^*»2/s*^f f -^DB_Fi:Lraj*'t4. - 

J±» SSHHI5EU4" a ^f"K;U5:Wf I). 

*tf>»RLfcT-*S:8(l>W-*I)B_Ffc L-CSMrt 
I). 

[ 0 0 2 2 3 ftoT , £OHJW*DRAM0W-* -9 

tza. miT-f^xmiRmm. wR^tyario** 

414, mxty3720*»£tf>-5*-**ttW)U 3S2r- 

fl-fS . .IflfcJ: 0 . 7"'; 7 x -/^(pre-fetch) $fifc2 
t'-y h<7)f-^«0 *>$fetaj^^^T-^^tmi 

- 9 9 > ^xmm> tc 4 o sir $ a s . 

[0023]-*-, z<mmtM.mt*-x hT-9tii 

h. 

[0024] •7)V^TV9^r'&\t, mdt&WBf-** 

Ftrjes L"C»i^^t-^db j^aiA t . I#wxa 



/U*CLKDQJStt, SIJffll^VI/^aKDQ.FfclJt^T^ffl^Tt* 
[0025] @3li. Hl«0«Wi-9f&ffe»3 2rttft* 

«52, MR»53&tfaK«6<>*£tr. 
[0026] d -y ??6£i«50J4, ft&isXr 
A?n>y?CLK£gt1-AfU ^o-y^CLKtOra-T-fJt 

fc H tffl»***t4DDR* - Ffflrt*? a -y ^PCLK.DD 
R«r«4-f*«»B»[ilBSr*tf. #E&52{4. DDRt- 
KfflPW n «y ?PCLK_DDR£g(tT . ZtlZftm LTDD 
Rt- b'fflf*)gG? a >y ?PaKJ)DR<9^<0jgift»£:rr 
|>SDR*- h'fflrtSK? a -y ?PCLK_SDR£&£-f & . 

[0027] 3!#?S553(4, KWWflW/DDRfcJKSL 
TDDR*- mfttt? o -y ?PCLK_DDR&VSDR*- Kfflfl 
SB? n -y 7 PCLK_SDR£7)Mtl* i —?2rS!K LTDRAMO(*|gi5 
^n-y^PCLKt LTtB^-fl.. 

[00283 ^c7)|§IW5tDRAM*<DDR^- HtHrfW* 

St/^f W?-^5WC J: ")R(6S*lfct- h'$i)W«^/DDR 
tfS^LT^-yjfy§a. eMX-f -y^56(4^-yjf 
7$ft!>. tJ!or, DDR-t— KfflrtoP^ o -y ^PCLK.DDR 
*<DRAMOrtgP^ n -y ? PCLK k L T ffi^J . 
[0029 3 RI»KI»AH*«SORt- KTlrffr* 
■MWK- HtWWS^/DDRJi, m /\4 " VOVZ^tb . 
^OB#, SS?a553c7)fEillX^-y^54(4^-y7}-7§it, 

o -y ^PaK.SDR*5DRAM£7)rtgB^ D -y i?PCLKk LT*^§ 
[00 30 3 rtSP^n-y^PaWi, DRAMOrtSB-?*:?? 

;l/XFRT, SRTJ\ SRT.S. CLKDQ_F N aKDQ.SIr^i'ri) 

[003 1 3 £*tfW*tiHB£&VvC. Hffl^DRAMCODD 

7-n/7A$^, t-h'^j/'x^-34tc«^Sixl.. ^ 
^>T. ; E- HaKfflt^/DDBtt. ^-HU^'X^-34*^ 
««I^I4«32fc:as*S*l*. U»L. **DJtf>flW> 

(4\ »3tjlS-ClBMPI#(cJ:»)^^;^7 , ^3^ 

[00 32 3 BBfcfcV vC . il®g|560(i. mi7b^m5il 
MS62~705riTA, SIHW^^XFRT, SRT_F S SRT.S, CLK 

trnxmsmmmz^x . mmLtz9u-/9wm 
fWxmtLx^-h^h. znmifoo&BiiZte^x 
(4. m?v-v?p<im. &i-ymTB)mmti3.m 
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Or a— T4\kttth. «1SHI62jWW» 

S**lWWil.5ry8'(ns)T**. 
[0033]S2lIfili, pWo-y?PCLK£2.5ry 
»(ns) jlg$*T , S® Lfc ? a 7 ? fcSMP W*SRT_ 

FfcLTSMrr*. mmmmi. fiasco 7 ?pclk*6. 

5r7^(ns)S?i$^T . Ltz9u -y ? IP* 
*SRT_Si:l,-Cai#*-S. SS4S®25!±, PWOy:?PC 
LK£4. 5r^ #(ns)jl® StfT , SS Lfc* n 7 ? £CI 

o 7 ^PCLKi8.5r/»(ns)aBS-frT . MM U:? n 

RT, SRT_F . SRT.S. CLKDQ_F. CLKDQ.SOi&^li . 14&tf 

[0034] 1 ocoHMt^JBrn-Ctt, 

JS5affiW62^70li. fflfflraW/U-7TLL^fflER»!;k- 

~70li» rtgP^n -y^PaK*^$IJf»y\VPXFRT, SRT_F, 
SRT.S. CLKDQ_F, CLKWS$:%miZ$&>£thith>9 fc. 

[0035] H4(i. HHC^lHiaB^DRAM^'DDRt- H 
X-mft-fh iSfelZ ti ft 5 *iww*&tw - * 
BIT**. CC0|H]«DRAMAiDDR^-h'T'»^-r.?.B#. 
flffl? n v ?PCLK(;L W&tsTsrMu v ?CLKfc n t 

[0036] * u -tr/L^yr w latxs&x t »j 

•fe;l^-yri"f 22-Cli, o-THl'XfcJt OiUJRSfxfc 
Mix** 1 o«o-fc«-*-*Hr;WteflW3ftfc^-*tt. 

f£, HI* t f -te/Hf-7*7M 12&tf S&2* * U -b/Hfy 
7U422<7)&*lZ)3^X. aSUDt'-y 1-7-f 
^AjMtR^ M5L{Cft->T 1 *COt'-y h 54 VjWW? 

-tDlXft-hy-iyWi. I9btcfi3l$ii*. 
[0037] 3n&L*SI2I/0«^fi84<«tf42tt. r 
— ^I0_E, IO_0£gttT<rft£ili|BU HffliAVkXFRT 
WSS LT*i§§ flfcr*- * FDIO.E, FDIO.OSr JSOl-f 
£. 

[0038] Sl3ftfS44tt. SPn&^%2I/D!S»l49m 
40&l^42*><9<Or-^FDI0_E, FDI0_0£SH~t. 

S«?Lfcr-^DB_FSrttl^-tl). S82jgtRSl46 
ti. lfll&tfm2l/0)8fflJf«S§S40. 42*>4>Wr-^FDI0_ 

E.FDio.osrSttt, ;<o+<ofltsr*aHRLT . vm>w 

XSKLStCjEgLT . -?-<7)g|JRL^T-^DB.SSraj^-f 
■5. 

[0039] -^WU^-frtfJi. flll3HR«44&im2 



jM*RS§46*> t>T-9 DB.F&1/T- ? DB_S£ # * »t A*X 
4. v/H-ri^iNWi, W«/W*CLHXLFfc:fcSl, 
TT-*DB_F«r«*lL-CSMj U SOflJ/NVkXCLKDQJSfc 
JC^LTr-^DB.SSrS^L-Cttl^-r*. i^K<tO, 
V^rTL'^if48*>4>ti}y t J$*Xl.T-^D0i{±, MM 

S-A'.y 7 r 'J y^LTft^aj^j^-^DOUT^tii^-r 
[0040] H»i, 01t^-f|5l»5tDRAM*<SDR^- K 

[0041 ] i<OH»|iCDRAM*«S0Rt- VXWfcfh 

(*I^D-y?PaK{i, ^vXrA^D-y^CLKO 
^^jftStfc^O. imcJ:9#»NVl^FRT. SRT 
J\ SRT.S, CLKDQ.F. CLKDQ_Si. DDR^r- KtfcftS^ 
^)¥4hOfflif«i:*4. ft6<7)DRAMlM^{iDDRt-h*t 

[0042] i<y)J©-&(ct. -7^r7V^-748*^ai^ 

U 3T20*^tii^$ix4T-^^Jt^-C2fgcOT-^* 
Sr^-TI.. L*»L» ra^D y^PCLK^VXf-A^D-y 

[0043] — SDRt- F<7)^. ftWM rv4 

[0044] ±EO5Ut<0JKWl. J«WK>-«(cj|y 

[0045] Wilf . ±E<oWKOJBIircJi, DDR^- 
h'fflrt$7 0 7?PaK_DDR££j£U C*l*^fflUTSD 
Rt- Hfflrt^? a 7 ?PCLK_SDR£8£ *IH8 
OflB^Ot^BJBT'tt . v-X-fA ^ O 7 ^PCLK*»feSDR 
^-HfflrtSP^0 7^PCLK_SDRS:4^ts <Iix$ra^L 
TDDR^E- FfflWDv ^PCLODRSrH^-TI. i k*« 

[ 0 0 4 6 1 ±&<rmimw&X'te, mmwz 

StR5s44a^46(±, 3^d -y ^<y)CAS^*>^ra$rfrtgi: L 
XmfktlX^ltf. Witf, CAS#*>fl$HA<2^P-y^ 
■CftSt-fSt, f}EiBlftt«82aBR»44a^46t«« 

)\s*f-7U7Wz£r)'tf%btl®Z> . 4fc» CAS1f*>^ 
*<4? o 7 ^Oh-Cftnif . iEJDW^aS^gb^^iix 

ft*. 

[0047] ±IE<^B»<03BBfe«»LT, DDR 
=E- HfflrtSP^ n 7 ^PCLK.DDR^M LT t ^SB v7.-f^ 
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7n-y?tftmiX±i8.?&Zk£i'yX. DDRt-H 

O -y ?PCLK _DDR&tfSDR*- KJBrt»? n y ? P 
CLK.SDRO jK^T £ i/X f- A ? a y ? h 2 P JffiftjR k IX 

[0048] 4fc. RB^-*jFAfl«J«l*.X*y 
37W«i2ofc:Rj£SiV*\ 3J2LL*W*U:i7TH«* 

02<OI/O&»t|^, aHR»&tfr-*A*<oR 
(±. tfAiWj $ ft & * * 'J 3 7*)&i: 3? L 

tt, SDR*- FfflPW D y ^POKJSDRKlfc^tirf&tfDffl 

»»**■*-*. doid^fir-^t-Htc 

fcttl. £*T- ? *- F Jflrt»? O y ? PCUC JfcWKWs/ 
A 9 d -y ?CLK£1M;:#JS L-Cf6£$*il> t iRJE't 

#if-^ f ffl as ? o -y ? pclk.moju isas fc sdr 

*- Hfflrt»^ D -y 7PCLK_SDRt£g-*f/iiu f/(mn) 
5. 

[0049] BlW-f * t . *»!Bfcl*Bt , t4«*«*ft 



[0050] *J6W)ff*firH«^»B!BCff* SDRAM 
tt . SDR*- F fc DDR* - F Sr£fc£fg-f * - 1 

§ z k PX § * . itz. *mi<7)1iffi&%te<7>&B£® 

fctft'S*. 

[00 5 1] 

[WJ&m&\ *JHHt«fc*ltf. Witf. SDR*-F#. 
UT)DR*-h'cr)Mft* 5 loS:S^LT. aHRUfc*-K 

t-r- * * as* $ * * i t & . 

[0052] 

[Hffiwfgjji&f&Bfn 

[Hi ] *mnim%m&mmzmnmww?> 

MV&WffiJS. **?7<o 7 ? ETC* * . 

[@2 ] ii i iz*tm®B.v&sim&<v7B v ?®x 

[03 ] a i iz^tmwmmMMzhhmwvix 
ftgrnsbn-MZTfcfyv -y 70-eft*. 
[04 ] 0 i t,z^nmmm^zsLT- ? m (ddr) * 
- K-c'iti^-ri.^<7)#$ijffli/Nvi'xavT-^« r )js»0 
■eft*. 

[05 ] 01^-ri5lTORAM^#-T-^$(SDR)*- 

f xmm- * H&o&www* Rt/r- 9 <m$mx 



[013 



-^1 



10 



Milium* 



18- 



20 I 

r- L --4 - 



_ ROW _ 



24 



812 **JJ-fe* 



19o 



19b- 



ITT 



/DOR 



FRT SRT J CUtOLf $EL 
SRT_S CU0Q.S 



S2 3T 



5*0 CU0Q_f 
FRT SKLS CUOOJS . 



!0_0 



I I I 



s2b 



oo 



>D0UT 



24 
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[02] 



I0_0- 



FRT SEL SRT_F CLKOOJ 



Jgu/o 



42 



K21/0 



FRT 



mimtm 



DB_F 



46 



FDIO. 



/SEL SRT_S 



DB_S 



24 



k* 8 



CLXDO_S 



00 



CLK- 



/ODR- 



50 



52— 



[033 



PCLK_DDR 



saws 



[04 3 



PCLK,SOR 



o- 



58[ 



t r 
PCLK 



56 



"T" 

53 



- JS2 



tf 

mass f — 



66 



68 , 



■ FRT 
► SRT_F 
• SRT_S 
- CLKD0_F 
- CLKOQ.S 



FRT 

FDJ0_E, F0lO_0 




CCK0Q_F 
ClKDCLS 
OOUT 
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[05] 




